The gross enlargement of the remaining kidney which occurs after unilateral nephrectomy is called a compensatory hypertrophy? Compensatory hypertrophy of the kidney is a relative term and designates the increase in size of a single kidney over that found when both kidneys are present. It is measured by the increase in the weight of the remaining kidney of an animal from which one kidney has been removed over and above the weight of one kidney of a control animal of the same age and sex maintained under the same conditions and subjected to an operation in which one kidney is exposed but not removed.
The gross enlargement of the remaining kidney which occurs after unilateral nephrectomy is called a compensatory hypertrophy? Compensatory hypertrophy of the kidney is a relative term and designates the increase in size of a single kidney over that found when both kidneys are present. It is measured by the increase in the weight of the remaining kidney of an animal from which one kidney has been removed over and above the weight of one kidney of a control animal of the same age and sex maintained under the same conditions and subjected to an operation in which one kidney is exposed but not removed. By the expression "degree" of compensatory hypertrophy we mean the maximum amount of enlargement which follows unilateral nephrectomy. Our work was done on the albino rat and in this animal the remaining kidney has reached its maximum degree of compensatory hypertrophy 40 days after the removal of the other kidney and the degree of compensatory hypertrophy thereafter remains constant. All the measurements in this paper were made 40 days after operation. But it is essential that some proof that compensatory hypertrophy is *This investigation was aided by a grant from the Josiah Macy, Jr., Foundation.
This enlargement of the remaining kidney is due at least in part to a true hypertrophy of the parenchymal cells of the kidney, but in using the expression compensatory hypertrophy there is no intention to prejudge the question as to the possibility of a hyperplasia of the parenchymal as well as of the vascular and supporting tissue cells. 255 complete in 40 days be given now because until that point has been established our conclusions as to the relation between age and compensatory hypertrophy cannot be accepted. Without it the possibility would remain that the decrease in the degree of compensatory hypertrophy with advancing age might be only apparent and due to a slowing of the rate of increase in the weight of the remaining kidney in the older rats and not to any lack of ability to attain in the end to as great a degree of increase as is observed in the younger animals. And the necessity of dealing first with this point is the more stringent since Smith and Moise (1) have been led to a different conclusion. They find that compensatory hypertrophy is a process which continues for at least 100 days after nephrectomy and their curve of the rate of compensatory hypertrophy never reaches any clear and definite maximum. However it happens that during the past 8 years we have collected for other purposes than those which concern this paper a large number of observations on the rate of compensatory hypertrophy of the kidney in rats of both sexes and of all ages. The result has been an adequate demonstration that when 40 days have elapsed after the removal of a kidney the remaining kidney has reached its maximum degree of enlargement. Our results fall into two groups in accordance with differences in diet, in the ages selected for study, in the place where the experiments were carried out, and in the strain of albino rat which was used. We have selected from these two groups all observations in which all ages and both males and females were equally represented and in this way have constructed two graphs which summarize the findings on over 2000 rats. The ordinates represent the percentage increase in the weight of the remaining kidney over the average weight for one kidney of the controls. in the height of the two curves arises from the fact that in the first group (Fig. 1 ) the study was extended to rats of greater age than in the second group (Fig. 2 ). It should be noted also that in other experiments, which could not be incorporated in these average curves because both sexes were not represented, observations have been continued td as long as 90 days after operation and that in these ilastances also the general result indicates that at all ages compensatory hypertrophy is complete in 40 days.
Methods
The general methods used have already been described (2) . Male albino rats were divided into control and experimental groups and one kidney was exposed or In the groups in which operations were performed at 5 and 15 days of age, it was necessary to clip the incisor teeth of the mother in order to prevent her from eating the young rats after the operation. All other groups received from the first the casein-starchlard diet described as the experimental male diet (2) . Each rat was anesthetized with ether 40 days after operation, exsanguinated, the kidney stripped of its capsule, and cut with a razor into two parts which were pressed between filter paper before weighing. Table I gives the results. The kidney weight is expressed in miligrams per i00 sq. cm. of body size, since it has been shown that under uniform conditions this value is approximately constant at all ages (3) . In calculating the body surface the formula of Carman and Mitchell (4) was used although more recent investigations (5) suggest that the constant should be smaller. However the magnitude of the constant has no effect on our relative figures. The kidney weights tabulated for the control groups are the average of the weights of both kidneys. The degree of compensatory hypertrophy is expressed as the percentage increase in weight of the single kidney over the average Fig. 3 , show how the degree of compensatory hypertrophy decreases, rapidly from 5 to 60 days of age, but thereafter very slowly as age advances.
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DISCUSSION
Young rats eat a greater amount of food in relation to their size than older rats. With a constant diet such as was given to all but the first two groups young rats get proportionally more protein than the older rats. A definite relation has been shown to exist between the amount of protein eaten and the weight of kidney (6) . Assuming that the protein-kidney weight formula is applicable to a single kidney it is possible from our food intake data to calculate what would have been the weight of the remaining kidney as well as of the average of the control kidney if the protein intake had been constant at all ages. The results of these calculations are given in Table III . They show that the essential features of the relationship are retained in spite of such corrections and that the decrease in compensatory hypertrophy RENAL HYPERTROPHY AFTER NEPHRECTOMY. I as age advances cannot be ascribed to the concomitant changes in protein consumption. The concentration of water in body tissues decreases with age. Lowrey (7) has determined the water concentration in the kidneys of rats of varying age, and from his data a curve has been constructed which in Fig. 4 has been superimposed on a curve of compensatory hypertrophy derived from our data in Table I . It is interesting that there should be such a close correspondence between the degree of compensatory hypertrophy and the water concentration of the kidney at the time of nephrectomy. The agreement favors the view that the changes we observe are a special instance of the general decrease in growth capacity in the body as it grows old and that the design of any experiments made in the attempt to elucidate the mechanism underlying these changes should be based on the general results of the study of senescence.
CONCLUSION
Compensatory hypertrophy of the kidney in albino rats becomes less as age advances. There is a rapid decrease from 5 days to 60 days of age and then a slow diminution throughout adult life.
